Results obtained with the mixed agglutination procedure for demonstration of rheumatoid factor (RF) in synovial tissue from patients with rheumatoid arthritis (RA) have been presented in a previous paper (Milde and Tonder, 1968) . Three test systems similar to those used to demonstrate RF in serum were used: (1) Sheep erythrocytes sensitized by rabbit antiserum, (2) Human O-Rh-positive (CD) erythrocytes sensitized with anti-Rh serum, (3) Rabbit erythrocytes sensitized with mercaptoethanol-treated pooled human serum.
In most cases sections of RA-tissue absorbed the sensitized erythrocytes. Results of inhibition experiments with denatured y-globulin and antibodies to yM, indicated that the reaction depended on RF bound in the tissue.
In addition, tissue from some RA-patients absorbed RF. This activity was demonstrable using an indirect test in which RA-serum was applied to the tissue before the sensitized erythrocytes. Supposedly this activity depended on y-globulin bound in the tissue in vivo. This paper presents further evidence for the existence of tissue-bound y-globulin reactive with RF. Some properties of this reactant have been revealed. Some data on the quantitative ratios between RF and the reactant are given.
Material and methods

PATIENTS
Ten patients suffering from classical or definite RA were selected; ten patients with osteoarthritis in various joints and two with chronic infectious arthritis were selected as one control group; the second control group consisted of ten patients with no sign of arthritis.
SERA
These were obtained from patients and from blood donors. Incomplete anti-CD serum (Ripley) was kindly provided by Dr. Marion Waller, Department of Pathology, School of Medicine, Richmond, Va. Antisera to sheep erythrocytes were produced by immunization of rabbits. The sera were stored at -20°C. Before use they were heated at 56°C. for 30 min. (inactivated sera).
ERYT HROCYTES
Human and sheep erythrocytes were collected and handled as earlier described (Milde and Tonder, 1968) .
TISSUE
Synovial tissue from various joints was collected during surgical operations. The tissue specimens were quickly frozen on dry ice. If not used immediately, they were stored at -20°C. Specimens of joint capsules, liver, spleen, skin, nerve, cancer, and chronically infected lung from the second control group were obtained at autopsy at the Department of Pathology, The Gade Institute, University of Bergen.
Tissue sections were prepared as previously described (Milde and Tonder, 1968) . Frozen tissues were disintegrated using an X-press (AB Biox, Nacka 2, Sweden) (Edebo, 1960) , and then lyophilized in a vacuum freezedryer. If not used immediately, the lyophilized tissues were stored at -20°C. In preliminary experiments, freshly disintegrated, not lyophilized, tissue preparations were used.
TREATMENT OF TISSUE
In some experiments tissue sections were exposed to 56°C. by leaving the coverglasses for 30 min. in beakers filled with phosphate buffered saline, pH 7 2 (150 -1 M with respect to phosphate and 15 -1 M with respect to NaCI) (buffered saline) or 15 per cent. NaCl and kept in a water-bath at 56°C. Freshly disintegrated or lyophilized tissues were washed five times in large volumes of buffered saline and centrifuged at 14,500 G. for 20 min. between the washings. After the last washing the tissue sediment was packed at 17,000 G. for 30 min.
In some experiments 200 mg. washed lyophilized tissue sediment was suspended in 5 ml. 15 per cent. NaCl. The mixture was incubated at room temperature for 1 hour and centrifuged at 14,500 G. for 20 min. The eluate was withdrawn and the tissue sediment submitted to one more elution. The tissue sediment was then washed five times in buffered saline and used in absorption experiments.
For heat elution of tissue sediment, the centrifugations (Milde and T6nder, 1968) .
ABSORPTION
In preliminary experiments freshly disintegrated washed tissues were used for absorption of serum by suspending 0 4 ml. packed tissue sediment in 3 5 ml. RA-serum diluted 1: 16. The mixture was incubated at 4°C. overnight. After centrifugation the serum was withdrawn. It was then mixed with another 0 4 ml. packed tissue and incubated at room temperature for 1 hour. In most experiments this last absorption was repeated once. Unabsorbed and absorbed serum was tested for RF. In other experiments lyophilized washed tissues were used for absorption of serum by suspending 100 mg. tissue in 4 ml. RA-serum diluted 1: 8. The mixture was incubated at room temperature for 3 hours and then overnight at 4°C. The serum was withdrawn after centrifugation (absorbed serum). In most experiments the absorption was repeated twice.
MIXED AGGLUTINATION WITH TISSUE SECTIONS
The technique described earlier was followed (Milde and Tonder, 1968) . The indicator system consisting of sensitized sheep erythrocytes was made as earlier described (Milde and Tonder, 1968) Milde and Tonder, 1968) .
In mixed agglutination tests mediated by RF applied to the tissue section, i.e. indirect mixed agglutination, the previously described procedure was followed (Milde and Tonder, 1968) .
Experiments and results
RF-ACTIVITY IN TISSUE
Sections of frozen synovial tissue from ten RApatients were tested in mixed agglutination with: (1) Sheep erythrocytes sensitized by various amounts of rabbit antiserum, (2) Human erythrocytes sensitized by various amounts of anti-CD serum.
The relationship between the strength of the reaction with the tissue sections and the degree of sensitization of the erythrocytes is evident from Table I. With sensitized sheep erythrocytes, synovial tissue from six patients (Nos 7, 10, 24, 41, 55, 56) exhibited strong activity, and tissue from the remaining four patients medium activity. (1) Strong RF-activity in tissue and high RF-titre in serum; (2) Strong RF-activity in tissue and low RF-titre in serum;
(3) Weak RF-activity in tissue and high RF-titre in serum.
Sections of synovial tissue from ten patients with osteoarthritis gave no reaction with sensitized human or sheep erythrocytes.
REACTION OF RF WITH RHEUMATOID TISSUE
In indirect mixed agglutination, the reaction between tissue sections and weakly sensitized erythrocytes is mediated by RF added to the tissue sections before incubation with the sensitized erythrocytes (Table  II) . Using this weak sensitization, the erythrocytes do not attach to the tissue section in saline controls. The activity of the tissue in reaction with applied RF can be graded indirectly as previously demonstrated (Milde and Tonder, 1968 In the human test system only one absorption with RA-tissue was necessary to empty the serum completely of RF, whereas three absorptions with normal synovial tissue were necessary to cause a titre fall from 1: 256 to 1: 16.
The difference between rheumatoid and normal synovial tissue in their capacity to absorb RF from sera, therefore seems to be of a quantitative nature.
The results of the absorption experiments give additional evidence for the presence of bound RFreactant in RA-tissue. Some absorption was also obtained with non-rheumatoid synovia and tissue with chronic inflammation, indicating that some RFreactant may also localize in such tissue.
EFFECT OF INCUBATION OF TISSUE AT 560c.
As earlier described, heating the tissue sections at 56°C. in saline abolished the direct mixed agglutination reaction (Milde and Tonder, 1968) . The tissue activity in indirect mixed agglutination was also considerably reduced, indicating that the RFreactant is also eluted from the sections by this procedure.
After treatment of tissue sections in 15 per cent. NaCl at room temperature, some impairment of the direct mixed agglutination was observed. With most tissue sections a strongly positive reaction (3 +) was reduced to 2 + or 1 +. The binding of applied RF was likewise reduced, but not completely abolished.
Acting on these results, washed lyophilized tissue from patients Nos 18 and 24 were submitted to the same procedures. The tissues were used in absorption experiments with one RA-serum. Before treatment, tissue from both patients absorbed significantly RF reactive with both human and rabbit yglobulin. After treatment with 15 per cent. NaCI at room temperature, only doubtful absorption of RF reactive with rabbit y-globulin was obtained with tissue sediments from both patients, while both sediments still significantly absorbed RF reactive with human y-globulin. After treatment at 56°C. no absorption of RF reactive with rabbit y-globulin was obtained with tissue sediment from the two patients, while both sediments still significantly absorbed RF reactive with human y-globulin.
These experiments indicate that the reactant for RF reactive with rabbit y-globulin is destroyed or eluted from the tissue by this treatment. The reactant for RF reactive with human y-globulin is seemingly not influenced.
EFFECT OF INCUBATION OF TISSUE AT LOW PH
Five different RA-sera were examined by the WaalerRose rest and anti-CD test before and after absorption with tissue from patients Nos 18 and 19 treated with acid buffer. The untreated tissues from both patients significantly absorbed RF from all five sera. (Milde and Tonder, 1968) , it was concluded that the reaClion depended on RF bound in the tissues. The strength of the reaction with sensitized human and sheep erythrocytes, indicating the amount of RF bound in the tissue, varied from patient to patient. There was a fairly good correlation between the strength of the reaction in the two systems. However, with one patient (No. 55), the tissue reacted strongly with sensitized sheep erythrocytes, but only weakly with sensitized human erythrocytes.
Tissue from as many as eight of the patients also reacted with applied RF by indirect mixed agglutination. As earlier defined (Milde and Tonder, 1968) , the strength of this reaction indicates the amount of y-globulin reactant in tissue free to react with applied RF. Considering the amount of RF and reactant bound in tissue from an individual joint, and comparing these with the RF-titre in serum from the corresponding patient, two types of reaction patterns are revealed ( Absorption of RF reactive with rabbit y-globulin seemed to be more specific for RA-tissue than absorption of RF reactive with human y-globulin. Absorption of variously treated synovial tissue gave results indicating that the reactant in tissue for RF reactive with rabbit y-globulin is possibly of another nature than the reactant for RF reactive with human y-globulin.
